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AIR FORCE CONTRACT A.F. 30-602-3822 - VOL. III
APPENDIX VII

BIBLIOGRAPHY ON RADIO INTERFERENCE-
HIGH VOLTAGE POWER LINES

This bibliography is in five parts as follows:

PART 1. FOREIGN LITERATURE 1959 TO 1966

The literature here is in abstract form and listed
chronologically under the country of origin, title first.

Also included is an author index arranged alphabetically
and a subject index.

PART 2. AMERICAN LITERATURE 1960 TO 1966

This is in abstract form and arranged alphabetically by
means of the author's name.

Included is an author index arrangecd alphabetically and a
subject index.

PART 3. AMERICAN LITERATURE PRIOR TO 1960

Here the literature is mainly in abstract form and arranged
alphabetically by means of the author's name.

PART 4. SUPPLEMENT TO FOREIGN LITERATURE - ARRANGED NUMERICALLY

PART 5. SUPPLEMENT TO AMERICAN LITERATURE - ARRANGED NUMERICALLY

If an abstract that is indexed in either Part 1 or 2 cannot
be found then refer to additions, Parts 4 and 5.

iii




AIR FORCE CONTRACT A.F. 30-602-3822 - VOL. III
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APPENDIX VII PART (1)

RADIO INTERFERENCE - HIGH VOLTAGE POWER LINES

FOREIGN LITERATURE 1959 TO 1966

The literature is in abstract form and listed
chronologically under the country of origin, title first. See page 1.

Pages iv and v include an author index arranged alphabetically
and on pages vi, vii and viii there is a subject index.

On page iii the reference numbers are indexed under the
country of origin.

iv




RADIO INTERFERENCE - HIGH VOLTAGE POWER LINES
FOREIGN LITERATURE 1959 TO 1966
INDEX BY COUNTRY OF ORIGIN
1959 1960 1961 1952 1963 1964 1965-66
Australia 1,1A
Belgium
Canada 3A 4 4A
Denmark 7A
Egypt 8
England 9,10 11 12,13 | 14,15 {16 17,18
9A
(1949)
Finland 19 20
France 21 22 23,24, |29, 32,33,
25,26, |30, 34,35,
27,28 |31 35A
Germany 36 37,38 139,40 | 41,42 |43 44,45, 149A
46,47,
48,49
Italy 50 51 52,53 |54 54A, 548,
54C, 54D
Japan 55,5 | 57,58, }60,61, | 64,65, 168,69 170 704,708,
59 62,63 | 66,67 70C
Mexico 71
Russia 72 74,75, 78 79,80, |82,83,
76,717, 81 83A
77A
Sweden 84 84A 85 86
Switzerland 87,88,
89,90
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RADIO INTERFERENCE - HIGH VOLTAGE POWER LINES

FOREIGN LITERATURE 1959 TO 1966

AUTHOR INDEX

EEF.NO.

AUTHOR AUTHOR REF.NO. AUTHOR REF.NO.
Abetti, P,A. 14 Britton,G.A. i6 Gary, G. 30,31
Aigner, V.0, 24  C-R.

Akao, Y. 58,63, Cappuccini, F,| 50 Giom, L, 2

65 Clade, J. 29 Gosland, L. 22
Akazaki, M. 3A Clark, C.H.W. 9 Heintz, W, 36
Akopyan, A.A. | 82 Curcuruto, A, 52 Hylten- 28,33
Amemiya, Y. 61 De Bernochi,C.| 54 Gavallius,N.
Baer, K.V. 37 Dembinski,E.M. | 15 Iliceto, F. 34
Ball, A.H. 12 Dennhardt, A. 49 Jensen, V. 7
Bartenstien,R.| 21,26, |Denholm, A.S. 3 Jones, D.E. 4A

32,42 Kafieva, K.Ya.| 76
Barthold, L.O.| 23 Enjoji, H. 56,57 | Kageyama,Y. 60
Baumann, E. 43 Feist, K.H. 47 Karamzin,A.P, | 80
Berger, K. 87 Frommer, E. 46 King, S.Y. 10
Borelli, F.B, | 71 Fromy, E. 35 Kino, J. 55
Burgsdorf,V,V,] 834, |Furmanov, I.M.| 75 Klewe, H. 48

e Knudson, N. 86
Brasca, E. 53

vi




RADIC INTERFERENCE - HIGH VOLTAGE POWER LINES

FOREIGN LITERATURE 1959 TO 1966

AUTHOR INDEX

AUTHOR REF.NO. AUTHOR REF.NO. AUTHOR REF.MO.
Kohoutova,D, 6 Poltier, L. 89 Varshney,M.P| 17
Larsson, O. 85 Popkov, V.1, 5,81 Venchkovskii, 77
Larsson, N, 20 Rogers,E.C, 11 L.B.
Lorenz, H. 38 Sajonz,J. 39,40 Warner, A, 494
Malakhov,A.M. | 72 Sarapkin,V.V. 79 Whitehead,S. 9A
Meister, E. 88, Saruyama, Y, 70A Witt, H. 84A

90
Morris, R.M. 4 Sawada, Y. 64,67, | Yamada, T. 59,
Orlov, V.N, 78 s &
Ortloff, M, 41 Sato, Y. 62 Yamaguti, T. 68
Paris, L. 51 Sforzini, M. 54A,B, Zaazou, A. 8
Paimoeuf, M, 25 ceD
Pedersen, A. 7A Smirnov, B.V. 74
Pellissier,R. | 27 Sporn, Ph, 21A,35A
Perelman,L.S. | 83 Takasu, N, 66,69
Personen,A.J. | 19 Thebridge, F.A. 1
Petterson,G.A] 84 Thomas,D.R.W, 13
Pfaler,E.Von 44, Thornton, J.G. 1A
R Udo, T. 70B
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SECTION A

RADIO INTERFERENCE - HIGH VOLTACE POWER LINES

FOREIGN LITERATURE 1959 TO 1965 (JULY)

AUSTRALIA

1960
Interference Suppression in Household
Appliances.

Thebridge, F.A.

Paths by which interference arrives at
radio and television receivers; design
and application of interference
suppression capacitors, including star,
delta and series, single winding types;
combination of capacitors and inductors
into line filter and proper use of filter.

The 330 kV Transmission System in
Australia.

Thornton, J.G.

BELGIUM

1959

Evolution de la technique des isolateurs
en ceramique.

Gion, L.

Development of ceramic insulator
technology; discussion includes new
ceramic materials, such as Durelcer
and designs of insulators such as
Spirelec, as well as contamination
and radio interference problems.

Institution of
Radio Engineers.
Australia Proc,
Volume 21, n9,
September 1960,
Pages 577-80,

CIGRE Paper 401
June 1960

Societe Belge des
Electriciens,

Bul, Volume 75, ni
January=-March- 15659,
Pages 29-38.

B

i b i R AR L 4




3A.

4,

N ]

CANADA
e ——

1959

Radio Noise Testing of High Voltage
Line Equipment.

Denholm, A.S.

Facilities for noise testing at
National Rescarch Laboratories and
methods adopted to minimize
interference from test equipment
itself; two simple noise measnring
circuits which compensate for stray
and coupling capacitance.

1963

Corona Phenomena from Water Drops on
Smooth Conductors Under High Direct
Voltage.,

Akazaki, M.

1964

Work of the National Research Council
of Canada on Corona and Radio
Interference in High Voltage D.C.
Systems.

Morris, R.M.

An extended summary is given of two
reports issued by the councils Radio

and Electrical Eng. Division. Corona

loss measurements were made on a single
steel-cased aluminum conductor of 1,108
in, diameter and on a twin conductor
bundle of the same size, with 18 inch
spacing. An inner insulated wire in the
conductor enabled conductor losses to be
measured independent of other losses.
Voltage increment tests were made in steps
of 50 kV from 20 to 500 kV d.c., positive
and negative, and during constant weather
conditions. Losses were also measured with
the lines at constant voltage in varying
weather conditions. Radio interference
characteristics were measured with the

Engineering
Institute of
Canada. Trans.
Volume 3, No. 1,
April 1959,
Pages 13-17.

Naticnal Research
Council of Canada,
Ottawa, Canada,
November 1963.

Direct Current (GB),
Volume 9, No. 1,
Pages 26-34,
(February 1964).




5.

lines at 300 to 500 kV d.c. under corona
excitation, and under excitation by an
oscillator, measurements were made at 0.2
to 10 Mc/s, The results are shown
graphically, It was found that corona
losses from each conductor configuration
were higher under negative than under
positive voltage. Only positive
conductors produced radio interference

in the frequency range studied.

CZECHOSLOVAKIA
1961
Otazky potlacorani radioveho nuseni Elektrotechnicky
zpusobereho Koronon. Obzor, Volume 50,

No. 4, April 1961
Popkov, V.I. Pages 185-191,
Problems of suppression of radio

disturbances caused by corona; radio

interference carried by direct and

alternating current, special features

of disturbances in frequency range

from 150 to 8800 Kc/s and their

dependence on form of corona; most

advantageous counter measures are

seen to be special coating of

conductor for negative corona and

application of screening wires of

small diameter for positive corona

(English summary).

Measurement of Corona Losses and Elektrotechnicky
Determination of their Yearly Average Obzor
on VHV Lines. (Czechoslovakia),

Volume 52, No. 6,
Pages 287-91 (1961)
Describes 400 kV experimental line In Czech,

in Bechovice, consisting of bundled

conductors of the type Al Fe and of

350 mm“ cross section, results of

corona loss measurement with an

analysis of thc climate conditions

in the northern branch of

Czechoslovakias 400 kV .ine are given.

A relationghip is shown for the

calculation of the yearly corona loss.

Kohoutova, D,

e 5 A R T
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DENMARK
]

1959

Radio Interference in the VHF Range.
Jensen, V.

Analysis of impulsive interfereace
in VHF range, where in particular TV
reception is exposed to disturbance
by motorcar ignition interference
and commutator interference from
electrical appliances; methods of
measuring interference voltages and
interference fields originating from
electrical machinery, results of
laboratory measurements of various
VHF interference suppressing
components are reported and some
methods of vhf commutator interference
suppressions are stated,

1964

Radioc Noise due to Insulator Corona,
Effect of Atmosphere Humidity and
Other Factors.

Zaazou, A.

Radic noise due to corona discharges

on suspension insulators is studied

as influenced by atmospheric humidity,
ingulator--surface polution and harmenic
contents in the alternating voltage wave
applied across the insulator. The radio-
noise level is also measured under direct-
vol cage conditions. The tests were carried
out in humidities between 10 and 38 mg/M3
at temperatures, between 15°C and 38¢C,
Alternating voltages up to 45 kV are used
with harmonic contents up to 407, and direct
voltages up to 70 kV are applied. The
radio noise level is found to increase with
the air humidity and decrease if the
insulator is kept in a humid atmosphere for

Teleteknik
(English Ed,)
Volume 3, No. 1,
1959, Pages 1-17.

Proc. Inst. Elect. ]
Engr. (GB), Volume b
III, No. 5, ’
Pages 959-66 j
(May 19¢%). }
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sometime. The noise level with
alternating voltages is found to be
considerably higher than that with
direct voltages of the same amplitude.
It is found to be still higher if the
alternating voltage wave contains third
harmonic so as to be double-humped. The
cement binding the metal cap and pin to
the porcelain is found to be main source

of radio noise when the insulator is
under corona discharge.

ENGLAND

1959

Radio Interference from HV Insulators
Clark, CIHIWI

Explains the mechanism of interference
generation by high voltage insulators
and the effect of insulator design on
radio interference. The measurement
of interference is considered and
methods of overcoming the difficulties
involved are discussed.

Electric Field Near Bundle Conductors
King, S.Y.

Analysis deals with single phase lines
with bundles of two, three of four
conductors, but it can be extended to
cover any number of conductors in
bundle: for 3 phase lines, resultant
field can be found by principle of
superposition when fields due to two
or other phases are taken into
consideration, formulas giving
potential gradient at any point on
conductor surface,

Electrical Review
Volume 165, No. 11,
Pages 491-7,
October 23, 1959.

Institution of
Electrical Engineers
Proceedings,

Volume 106, pt. C.
No. 10, (Monograph
N338)

September 1959,
Pages 200-6.
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ENGLAND
E——————4

1960
Gaseous Discharge Phenomena in Proc. Institution
High-Voltage d.c. Cable Dielectrics. of Electrical

Engineers, 1960,
Rogers, E.C. 1074, F. 241.
Considerations of the short-time electric

strength and of the conductivity/temperature

stress relationships show that both

impregnated paper and polythene are likely

to be satisfactory dielectrics for use in

HVDC cables. From a.c., experience, however,

it is known that polythene in particular is

very vulnerable to damage caused by

discharges in gas-filled cavities, and an

assessment of the importance of this mode

of deterioration under d.c. conditions is

therefore necessary.

Calculations have been made of the repetition
rate of discharges in a gas-filled cavity in

a dielectric subjected to a d.c. stress, since
this is clearly a decisive factor determining
the rate of deterioration. The repetition
rate is shown to be a maximum when the surface
conductivity of the dielectric is zero. Direct
measurements of the repetition rate of
discharges are described, and the measured
rates are shown to be consistent with the
calculated maximum rates. The effects of
ripple voltages and polarity reversals are
congidered.

From the predicted discharge repetition

rates and from the results of accelerated
life tests on samples containing cavities,

a rough estimate of the effect of discharges
on the probable life of an HV d.c. cable
dielectric can be made. Polythene was
selected as the example for study on account
of its known vulnerability to discharges, and
it is shown that with this material, discharge
damage is unlikely to be a serious problem
under d,c. conditions.
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13.

14.

provided that ripple voltages are
not excessive and that very frequent
reversals of polarity can be avoided.

1961

Radio Interference from Ignition
Systems.

Ball, A. H.

Comparison of American, German and
British measuring equipment, techniques
and limits, test conditions specified
in various countries and limits of
ignition interference recommended or
statutory in countries concerned,

Paper 3550E,

1961

Probabilities of Interference with
Mobile Field Radio Derived from Field
Strength Survey at 59 Mc/s.

Thomas, D.R.W.

Experimental investigation of common
and immediately-adjacent-channel
interference area based on field-
strength survey over flat and hilly
country, graphs on interference
probability for practical use., 25
refs. Paper 3472E.

19

o

2

System Engineering Problems in EHV
Transmission, Corcna Loss, Radio
Noise and Lightning Performance.

Abetti, P.A.

Corona loss, radio noise and lightning
performance of EHV transmission lines

are discussed from the system engineering,
Examples are given of methods

viewpoint.
employed to evaluate the significance of
these factors in system design. Recent

Inst. of Electrical
Engrs. Proc.,
Volume 108, pt. B.
(Electronic and
Comuunication Eng.)
No. 39, May 1961,
Pages 273-8, See
also Brit. Elec.
and Allied
Industries Research
Assn.-Tech.,

Report M/T138, 1960,
Page 15, Supp.
Plate.

Inst. Electrical
Engr.-Proc.,

Volume 108, pt. B.
(Electronic and
Communication Eng.)
No. 39, May 1961,
Pages 264-72,

CEGB Engr.
Conference on Gas
Discharges and the
Electricity Supply
Industry, Leather-
head, 1962 (see
abstract 3511 of
1963), Pages 157-72,
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16.

knowledge, gained in these three fields
during the planning and operation of
project EHV is presented. It is concluded,
that it is neither possible or economically
sound to optimize each factor individually.
Instead the interrelationships between the
various factors and their effects on the
total system cost and performance must be
considered in order to achieve the

optimum system.

1962

Statistical Recording of Radio
Interference from the Monk Fryston-High
Marnham Line Run at 275 kV.

Preliminary results are presented of
statistical measurements of radio
interference at 55 Mc/s and 1.5 Mc/s
taken of the Monk Fryston-High Marnham
line, Details are given of the measuring
equipment, together with relevant
information orn the 55-mile stretch of
double circuit operational line on
which both circuits are at present
energized at 275 kv, Later this year
one circuit will be run at 400 kV and
comparison measurements taken. The
levels measured directly under the
lines were at no time excessive over
the period ayv-December, 1961.

1962

Effect of Transient, Fluctuating and
Distorting Loads on Radio and
Television Reception.

Britton, G.A.C.R,

The paper deals with each of the

effects of transient, fluctuating

and distorting loads on radio and
television receuwticn in turn., It

is stated that tane effect of transient
loads takes the form of pulses of r.f.
interference genera-ed at discontinuities
in the circuit. Such discontinuities may
exist by intent, e.g. switches, contacts,

CECB Conference on
Gas Discharges and
the Electricity
Supply Industry,
Leatherhead, 1962
(See abstract 3511
of 1963),
Pages 282-8.

Inst, Elec. Engr.
Conf. Rep. Ser. (GB)
No. 8 3-5 (1964)
(Abnormal loads on
power systems
London 1963).




17.

contactors, and thermostats, or
fortuitously by the physical nature

cf circuit components, e.g. commutators
and brushers, gaseous discharge devices,
surface leakage across high-voltage
insulators or sliding contacts. The
relative importance of the various kinds
of transient interference is indicated
by reference to the totals of complaints
of interference received by the post office.
Methods of measuring, assessing and
suppressing the interference are touched
cn, and recommended limits are mentioned.

The effects of fluctuating loads on radio
and television reception are seldom of
great importance; they are, however,
mentioned briefly. Finally the effect of
distorting loads is considered, the
example of interest being the mercury arc
rectifier, which generates harmonics that
may produce audio hum .n radio reception
and distortion of a television picture.

1963

Balanced Corona Performance for International J.
Asyumetrical Three Phase Overhead Elect. Eng.
Power Transmission Lines. Education (GB),

Volume 1, No. 3
Varshney, M.P. Pages 345-9, ?
A.c. transmissions of larger blocks March 1964.

of power over larger distances has

resulted in the use of progressively

higher voltages, and the type of line

conductors to be used then acquires

increasing importance. For extra high

voltage transmissions lines corona

considerations result in the use of

expanded AC SR; hollow copper

conductors, or bundle conductors. For

one conductor per phase, when corona

corsiderations are the deciding design

features, it may be desirable to design

each phase separately, particularly for

the commonly used flat horizontal

configuration so as to bring the surface

voltage gradient for each conductor down

to the allowable value but no further.
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19.

20,

Approximate expressions for surface
voltage gradient are derived for the
flat horizontal configuration.

1964

800 kV Transmission Line Research
at Leatherhead.

Experimental transmissions line

was installed to =nable Central
Electricity Research Labs, to study
insulators, fittings and conductors
up to equivalent of 800 kV, 3 phase,
continuous recording will be made of
corona power loss and radio and TV

interference; for this purpose statistical
radio-interference recorder was developed;

instrumentation also includes automatic
corona loss bridge and data logger.

FINLAND
]

1962

Intersections Between Telecommunication
Lines and Power Lines, with Reference
to the Earth Fault Potential.

Pesonen, A.J.

The neutrals of the 110 kv, 220 kV and
400 kY systems in Finland are directly
earthed. The earth fault currents are
assumed to range between 0.5 and 3 kA.
The degree of interference with
telecommunication ingtallations has
been worked out.

1964

Measurements of Corona Losses due to
Hoar Frost and Water Precipitation on
400 kV. Operating Lines in Finland
with special reference to Estimation
of Hoar Frost Corona Losses Based on
Meterological data.

10

Engineer, Volume
217, No. 5653,
May 29, 1964,
Pages 949-50.

Kraft u. Ljus
(Finland),

Volume 35, No. 11,
Pages 292-6,
(November 1962),
In Swedish,

Conf. Intern.
Grands Reseaux
Elect. (CIGRR),
France, 1964,

Paper 409, Page 13.
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T e R O

Larsson, N.

Surmarizes the measurements of corona
losses on operating 400 kV lines in
Finland made during three successive
sinter periods. The effect of the line
current upon the layer which has been
formed on the conductors has also been
investigated. Finally a method is
presented, which could be applied in
estimating the winter corona losses

on lines that are going to be
constructed in the areas where hoar
frost is likely to occur,

FRANCE

n__
1960
Predetermination of the High-Frequency Conf. Intern.
Level of High Voltage Transmission Lines. Grands Resezux

Elect. (CIGRE)
(France) 1960,
Tie results gained by the 400 kV test Pages 409-411,
station at Rheinau have made possible

a fundamental description of the nature

of interference phenomena. Beginning

with the high-voltage transmission line

as a source of Radio Interference, a

definition is given of the interference

quantity which makes it possible to

describe the nature of interference with

the aid of an equivalent circuit diagram.

The factors influencing this interference

quantity are also studied, a distinctior

being made between those which can be

controiled by varying the line configuration

and those which cannot be readily controlled.

The measuremert of these variables is described.

From all investigations so far carried out it

can be seen that there is a general correlation

between the surface field gradient and

interference field intensity at least for bundled

conductors., Once the correlation between the

surface field gradient and interference field

intensity and the equivalent circuit diagram for

interference pliencnena is known the line RI level

may be calculated.

Bartenstein, R.
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21A.

22.

23.

FRANCE

et
1960
Report on the Work of Study Committee CIGRE Paper 416,
No. 9 on Extra-High Voltage A.C. June 1960
Transmission.
Sporn, Ph,

Discusses economic aspects of
Extra~High Voltage transmissien.
Fault statistics RI measuring in
different countries with the same
meter,

1961

Repor: on the work of Study Committee (CIGRE) France,
No. 11 Radio and Telephone Interference. Paper 329, Page l4,

Gosland, L. (1962).

Study committee No. 1l met in Paris

on June 1960 and in Arizona in April 1961.
This report notes the principal matters
discussed by the committee, and presents,
in appendices, preliminary information

on some of the topics of major interest
at present which has been contributed

by members of the committee.

1962

Some Important Assumptions in Conference Int. des

Calculation of Radio Noise Levels Grand's Reseaux

of EHV Lines. Electrique a Haute
Tension 19th

Barthold, L.O. May 16-26, 1962,

Extension of prior analytical methods Cr No. 303, Page 12,

of predicting radio noise levels caused CIGRE.

by random corona discharges on ehv

transmission lines, evaluation of noise

generation on power spectral density

basis, and propagation and treatment

of corona pulses by means of eigen

value analysis, effects of line length.

B e




24,

25.

26,

ERANCE

Corona Detection in Transformers.
Aigner, V.O.

Report on behalf of int. study

committee, necessity of standardization
or at least gaging of different

measuring instruments and their

coupling on same base; inner corona

and its possible effects; methods

of testing corona intensity, corona-
behavior and life span of transformers;
permissible corona for transformers, test
methods.

Special Report for Group 35 (Radio and

Telephone Interference).

Paimoeuf, M.

1962

Radio Interference on Bundle Conductor
Lines.

Bartenstein, R.

Gives a survey of Radio Interference
Measurements on bundle conductors
carried out on test and operating
lines, states the results gained to
date and makes recommendations for
further investigations.

Conference Int. des
Grands Reseaux
Electrique on Haute
Tension 19th,

May 16-26, 1962,
CRN 145, Page 20,
CIGRE.

Conf. Int. Grand
Reseaux Elect.
(CIGRE) (France)
Spec. Report
Group 35, Page 4,

CEGB Conference on
Gas Discharges and
the Electricity
Supply Industry
Leatherhead, 1962,
(See abstract 3511
of 1963),

Pages 307-10.

e
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27.

28'

29.

FRANCE

1962

Basic Principles for Radio Noise
Calculations on EHV Transmission
Lines.

Pelissier, R.

The present state of the theory of
generation and the propagation of RI

on EHV lines is reviewed. Certain
refinements are put forward and the
consequences of their introduction into
the calculations are considered in
detail. An explanation is suggested
for the saturation effect of RI from

a conductor in intense corona, together

with suggestions for further investigations.

Radio Noise from High-Voltage Direct
Current Systems,

Hylten-Cavallius, N,

The ignition of the valves of a HV,
DC converter station generates radio
noise. In the report some important
aspects of this generation and of
different means for its reductior are
given,

1963

Etude des perturbations radioelectriques
engendries par des convertisseurs
statiques a haute tension.

Clade, J.

Study of radio interference caused
by HV static converters; measurements

are reported, made at Echinghen converte-

station, at French terminal of cross
channel cable, reduction of interference
to Ralatively negligible levels was

accomplished by means parallel and series
connected RC i{ilter network in substation

circuirt.

14

CEGB Conference on
Gas Discharges and
the Electricity
Supply Industry,
Leatherhead, 1962
(See abstract 3511
of 1963),

Pages 274-81,

CEGB Conference rn
Gas Discharges and
the Electricity
Supply Industry,
Leatherhead, 1962

sfSee abstract 3511
I8 1963),

Pages 295-306.

Rev. Gen. de
1'Electricite
Volume 72, No. 6,
June 1963,

Pages 343-57.




30.

31.

32,

FRANCE

Contribution to the Study of Radiophonic
Disturbances Produced by MV Lines.

Gary, G.

While the phenomena in rigid and
suspension insulators are of different
origin, the mathematical expressions

and the test methods are the same,
Experiments give the spectral distribution
of the perturbance current up to 50 Mc/s.
The effect of propagation conditions at
different frequencies is discussed and a
simplified equation is derived, Field
measurements give higher value than those
taken in the laboratory and further
studies of these differences are projected,

Constribution a l'etude des perturbations
radiophoniques engendties par les lignes
a mayenne tension.

Gary, G.

Radio interference produced by medium
voltage lines, it is shown that same
expressions and same test methods can
be applied in investigations of
interference phenomena on rigid and
suspension insulators, respectively,
through origin of interference on

2 insulator types of different origin;
Spectral distribution of interference
Current up to 50 Mc/s is derived, along
with simplified expression.

1964
Attenuation Measurements on a High
Voltage Overhead Line,

Bartenstein, R.

The calculation of HF interference

on overhead lines presupposes a

knowledge of the transmission
characteristics of the line, During

the construction of a 110 kV overhead

line with 240/40 (21.7 mm diameter)

asc conductor in a triangular configuration

15

Revue Generale de
'1Electricite,
Volume 72, No. 10,
Pages 503-18.
(October 1963)

In French.

Revue Generale de
Electricite,
Volume 72, No. 10,
October 1963,
Pages 503-18.

Conf. Int. Grands
Reseaux Elect.
(CIGRE) (France)
1964, Paper 419,
Page 21.




33.

FRANCE

it was possible to measure the
frequency-dependent transmission
characteristics of the line in

different states of construction,

These measurements permitted the
calculated transmission characteristics
to be checked and corrected if
necessary., The measurements were

at first carried out with only one

phase conductor in place.

Subsequently the two other conductors

of the three-phase system were installed
and the transmission characteristics
measured of the three different
transmission circuits (modes) for HF
irterference currents which are largely
independent of each other. For an

earth conductivity of 3,8 x 1074 v/em
and 500 kc/s an attenuation of 1.7 dB/km
was obtained for the mode 3 (with earth
return) and of 0.10 dB/km and 0.12 dB/km
for the balanced modes 1 and 2 which are
symmetrical to earth., For the single-phase
line with earth return an attenuation of
0.96 dB/km was measured. Other attenuation
values are compiled in a table.

Corona Losses, Radio Interference and Conf, Int. Grands
Insulator Requirements for High Voltage R. Elect. (CIGRE)
DC Lines., Studies Regarding Insulator France 1964,
Interference for Frequencies Between Paper 407, Page 21.

30-1500 Mc/s.
Hylten-Cavallius, N.

Systematic measurements of monopolar

HV DC corona losses up to 1 mv and

bipolar up to + 350 kV are compared

with calculations and reasonable agreement
is found. The variations of losses with
weather, conductor diameter, height and
spacing is illustrated, Measurements of
radio interference from the line have been
carried out simultaneously with measurement
of corona losses. The nominal conductor
gradient appears to determine the radio
interference at least for the range of
practical interest,

16




34,

35.

FRANCE

Studies have been made regarding radic
interference from line insulators for
frequencies betweer 30-1500 Mc/s. Some
aspects are given on the insulation of
PC lines and choice of DC insulators and
the result of long-term pollution test is
given,

Some Design Aspects of Harmonic Filters
for HV DC Transmission Systems.

Iliceto, F.

With the advent of high power converters
for HV DC transmission systems, little
attention was paid to harmonics in
electrical power networks, because in
general, harmonic levels were found to
be acceptably low. Installaticus of

HV DC converters, however, are large
relative to the network to which they
are connected and it becomes necessary
to install filters to reduce harmonic
currents and voltages produced by them.
The paper is divided into *two parts.

The first gives a discussion of harmonic
penetration in a network, and methods

of defining and specifying harmonic

disturbance., The seccnd gives a description

of filter designs for a particular
installation and their design basis.

Considerations generales sur les
pertubations radioelectriques et les
possibilites de deparasitage a la source.

Fromy, E.

Radio-frequency interferences and
possibilities of their elimination

at source; origins of various types

of interference are systematically
investigated and methods and arrangements
proposed for measuring influence on
electric lines and line models, general
considerations are presented for how to
use results of study for interfercnce
suppression.

17

Conf. Int. Grands
R. Elect., (CIGRE)
(France) 1964
Paper 405, Page 35,

Revue generale de
'1Electricite,
Volume 73, No, 6,
June 1964,

Pages 353-64.




35A.

36.

37.

FRANCE

Progress Report of Study Committee No., 9 CIGRE, Paper 420,
on Extra-High Voltage AC Transmissions. June 1964, RI
Sporn, Ph. Section.,

Poses question of limitation of radio

disturbances produced by power transmission

lines.

In view of present knowledge, it appears
impossible to propose, under any form
whatsoever, a limitation of stray fields

in the vicinity of power transmission lines.
At present, the only effective method
(insrease of conductor cross~sections) would
result in such an increase in the cost of
lines that their construction would become
impossible. Detailed mathematical treatment
of propagation of HF on overhead lines.

GERMANY

1959

Untersuchung des hochfreqprenten Zeit fuer Angewondte
Spektnums periodischer Enthdungen. Physik, Volume 11,

. No. 2, February

J ?
Heintz, W. 1959, Pages 51-7.
Study of HF spectrum of periodic

discharges. Experimental and theoretical

analysis of discharge pulses,HV transmission

line corona, contributing to interference

in HF communication.

1960

Untesuchungen ueber Glimmentladungen Elektrizitatswirt-
an Armaturen fuer 110 kV Freileitungen, schaft, Volume 59,
Baer, K.W. No. 5, March 5, 1960

Pages 126-30,
Corona discharge on fittings of 110 kV

overhedd lines; tests carried out on

conventionally used and recently introduced

new type of fittings, in interest of radio

interference suppression,

18




38.

39‘

40,

GERMANY

1960

An Instrument for Measurement of Nachtichtentechnik,
Interference Field Strength in the Volume 10,
Frequency Range 30 to 225 Mc/s. Pages 23-&,
T [k (January 1960)
In German.
A general description of the FMG2
instrument developed by V&iB Funkwerk,
Dresden, which operates as a calibrated
heterodyne receiver., A bloclk diagram
shows the arrangements of the various
units, The total frequency range is
covered on 8 scales and the uncertainty
of the frequency indication is ¢ * 1%,
while the frequency constancy is better
than 1 x 1073 for 60 min. after a 5 min.
warm-up period, a quartz controlled
oscillator being used for the second
mixer stage., A detailed account is given
of instrument working and calibration.

1961

Interference between Power Lines and Frequenz (Germany)
Telecommunications Installations. Volume 15, No. 3,
Pages 79-8&7,
(March 1961) In
A comprehensive paper, dealing, on German.
restricted space, with risk of danger

and noise disturbances, electric and

magnetic induction, internal impedance

of an induced line for both L[orms of

induction, calculation of longitudinal

induced voltages, allowing for screening

effects and protective measures against

dangerous voltages and noise.

Sajonz, J.

Dic Beeinflussung von Schwachrtromanlagen Frequenz, Volume 153,
durch Starkstromleitungen. No. 3, March 1961,
Sajonz, J. Pages 79-87.
Iniluence of low current instaliations
by high current transmission lines,
capacitive and inductive influences, due
to rigid grounding of neutral point,
increasing adoption of electric traction, etc.

19
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41,

42,

GERMANY

1962

High-Frequency Mains Filters for
Electromagnetically Screened Rooms
and High Voltage Halls.

Ortloff, M.

The increasing number of powerful
transmitters and electromagnetic
disturbances necessitatss the
introduction of totally enclosed

mains filters of improved design in

the mains supply of screened rooms,
Commercially available mains filters
have 60 dB attenuation in the frequency
range from 150 Kc/s to 30 Mc/s which can
be extended to 100 Db, Attenuation up
to 1 Ge/s. Construction of a typical

6 kv 200 A wide-band filter is shown and
several others, consisting of double or
triple 7 filters are described,

19

L=

2

Continuous Measurements of High-Frequency
Interference Level of HV Transmission=-Lines
and Their Statistic Evaluations.

Bartenstien, R.

Measurements carried out on 344 kn,

380 kV transmission (West Germany),
line; existing conception that
investigations of different parameters
are best to be carried out on short test
line, has been confirmed.

1

el

63

Corona Pulses, RF Spectra and Their
Relation to Non-Ionizing Collision
Cross-Sections.

12

Baumann, L.

Since the voltage of the German grid
system has been raised to 380 kV, corona
was investigated in 40U kV test plants

20

RO R

Elektrotech Z, (ETZ)
B (Germany),

Volume 14, No. 23,
Pages 630-3
(November 12, 1962)
In German,

Conference Int. des
Grands Reseaux
Electriques a Haute
Tension 19th,

May 16-26, 1962

CR, No. 409, Page 15.

CEG3B Conference on
Gas Discharges and
the Electricity
Supply Industry,
Leatherhead, 1962,
(See abstract 3511
of 1963),

Pages 238-49.
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44,

GERMANY

and in laboratories. A point of

great importance for the power

supply is the RF interference spectrum
which is caused by corora discharges

on outdoor lines. The corona discharge
pulses propagate along the lines and
interfere with the transmissions of
measurement and control signals. The

RF interference currents in the conductors
also cause electromagnetic disturbance
field strength close to high voltage lines.
The intensity and frequency range of these
interference spectra should be calculated
from laboratory tests or from experiments
with outdoor tesi lines. Therefore, to
permit such calculations, correct results
must be used in the equations. In this
paper the relation between the interference
spectrum and the movements of the charge
carriers in the field is shown, in the case

of short lines with corona discharges. There

follows a correlation between the frequency
spectrum and the effective non-ionizing
collision cross-section which is basically

important for all further physical and technical

experiments.

1964

The Predetermination of HF Interference
Caused by High Voltage Lines.

Von Pfaler, C,E.

A mathematical article in which the
relationship between the field strength
close to a three~phase line and the
interference current generated per unit
length of conductor due to corona discharge,
which can be measured on a short single-phase
line is derived.

21

Elektrotech Z (ETZ)
A (Germany),

Volume 85, No. 9,
Pages 261-6

(May 1, 1964).

In German.

-
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46,

47.

GERMANY

1964

Die Vorauskrechnung der von
Hochspannungsleitungen
venursachten hochfrequenten Stoenungen.

Pfaler, E. von

Precalculation of HF interference by hv
lines, quantitative relationship is given
between interference current caused by
corona discharges in unit length o<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>